1 The Glauber Monte Carlo simulations [1] have became a basic tool in the analysis of relativistic heavy ion collisions. The approach is mainly used at experimental studies for a determination of multiplic ities of participating nucleons (N part ) or multiplicities of binary nucleon nucleon collisions (N bin ) at a given centrality class. The quantities are needed for a quan tification of the particle production and the jet quenching effect in the created hot deconfinement matter. As known, the quark gluon plasma is pro duced in high energy nucleus nucleus interactions. Conditions of its creation are not known exactly, and the NICA/MPD and CBM experiments are aimed to study them in details at sufficiently low energies ( ≤ 10 GeV). Thus, an extension of the Glauber calculations into low energy domain is required.
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Last decade it was experimentally observed that there is a strong correlation between azimuthal anisot ropy of particle production and azimuthal anisotropy of interaction region predicted by the Glauber approach. This found its explanation in the framework of the hydrodynamical model [3] at the assumption that the quark gluon plasma is an ideal liquid! One can expect that the property will be changed at low ener gies, at a creation of a mixed phase. To distinguish the change one needs estimations of the anisotropy of the interaction region at low energies. 1 The article is published in the original. 2 A connection between N part , N bin and experimental measure ments used for a centrality definition depends on many circum stances (see, for example [2] .): acceptance of a setup, energy of collisions, particle identification and so on. Thus, it is very often assumed that for estimations of general geometrical properties of interactions it is quite sufficient to study dependencies of the quantities on impact parameter.
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The aim of our paper is the extension of the Glauber Monte Carlo simulations into low energy domain.
Cross section of new particle production in nucleus nucleus interactions is given in the Glauber approximation [4] by the well known expression:
( 1) where A and B are mass numbers of the nuclei; b is the impact parameter; γ(b) is an amplitude of elastic nucleon nucleon scat tering in the impact parameter presentation; {s i }, i = 1, 2, A and {τ j }, j = 1, 2, …, B are sets of coordinates of nucleons of A and B nuclei in the impact parameter plane; r i = (s i , z i ); t i = (τ i , ζ i ); ψ A and ψ B are wave func tions of the nuclei in the ground states. At C i = 1 one has the standard Glauber expression. At C i ≠ 1 the Gri bov's inelastic screenings are taken into account. At this each nucleon can be in an "active" state with a probability 1/C and C i = C, or in a "passive" state with a probability 1 -1/C and C i = 0. Equation (1) can be re written in a form where each term of the expansion can be interpreted as a
cross section of processes with fixed multiplicity of nucleon nucleon collisions: (2) For example, the first term is a cross section of pro cesses with one inelastic nucleon nucleon collision. The second term is a cross sections of processes with two inelastic nucleon nucleon collision, and so on.
A complexity of Eqs. (1) and (2) prevent their ana lytical evaluation at a realistic choice of the scattering amplitude and nuclear densities with an exception A, B ≤ 4. Thus, it was proposed in the papers [5, 6] to use Monte Carlo averaging methods for the aim . This direction found its continuation in the papers [1, 7, 8] . Especially, in the paper [1] a program code was pro posed which uses modern computational tools the ROOT system [9] . The code is intensively used in experiments at high energies, and is called "Glauber Monte Carlo". Though, the code is not free from some drawbacks: the profile of inelastic nucleon nucleon collisions is chosen in a simplified form (p ij (b) = θ(r NN -|b|), r NN = ), a set of allowed nuclei is strongly restricted. These mean that one need to point out working with the code a cross section of inelastic nucleon nucleon collisions at a given energy of the collisions, and nuclei from a defined list. Some draw backs of the code were erased in the paper [8] .
Recently, we have proposed [10] [11] [12] the following parameterization of the nucleon nucleon elastic scat tering amplitude which can be used in the Glauber calculations:
(8)
The real part of the amplitude (3) is the symmetrized Fermi distribution. The imaginary part of the amplitude which is small at high energies has rather complicated form due to usage of dispersion relations in differential forms. The last term of the amplitude is needed for a description of nucleon nucleon elastic scattering at large momentum transfers (|t| > 1.75 (GeV/c) 2 ). The parame terization allows one to describe rather well experi mental data on differential cross sections of proton proton elastic scattering at ≥ 3 GeV [11] .
Important structure elements of Eqs.
(1) and (2) are squared modules of the nuclear wave functions in the ground states. Very often they are represented as: (10) Usually at Monte Carlo simulations the nucleon coordinates are sampled independently from each other according to the distribution ρ A . After that the coordinates are re defined as r i → = r iin order to take into account the center of mass cor relations (δ function in Eq. 10). As it was shown in [13] this leads to a one particle nuclear density different from ρ A . It should be noted that a one particle nuclear density is different from a charge nuclear density mea sured in electron nucleus scatterings. Thus, some cautions have to be undertaken at an extraction and a usage of nuclear parameters.
A systematical analysis of electron nuclear data and a comparison with theoretical calculations (DHB approximation) have been done in the paper [14] for an extraction of one particle densities of nuclei. As a 
